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Development of an Urban Folding Bike for Public Transportation
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Abstract
The bicycle is one of the most important eco-friendly transport methods which can mitigate global warming. The
portability of a bike on public transportation systems is essential for the wide spread use of bicycles by people in urban
environments. In this study, a lightweight urban folding bike was developed with careful consideration of the association
with public transport. A folding frame using a moving slide link mechanism made from AL6061 is proposed. Numerical
analysis was conducted to evaluate structural safety of the bike in both vertical and pedal loading tests. The proposed
urban folding bicycle weights only 10kg and summation of its width, length, and height in the folded configuration is

under 158cm .
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Fig. 1 Schematic diagram of developed urban folding
bike
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Fig. 2 Photograph of developed urban folding bike
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Fig. 3 Rear folding hinge
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Table 2 Gear ratio of developed folding bike

No. of teeth Gear ratio
Driving 56 )
axle
11 0.20
12 0.21
14 0.25
Driven
16 0.29
axle
18 0.32
21 0.38
24 0.43




Ground
Fig. 6 Pedaling axis design
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Table 3 Loading test conditions

Vertical Pedal
loading test loading test
Load 1200N 1000N
Fatigue Life 50,000 Cycles 100,000 Cycles

¥

Frictionless

Fixed

(a) Vertical loading test

Fixed
150

1000N

Fixed

(b) Pedal loading test
Fig. 7 Durability tests for safety of bicycle

Fig. 8 Analysis model and elements
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A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit MPa
Time: 1

80.1 Max
712

A: Static Structural
&

(a) Stress

(a) Stress

A: Static Stnxtural
ey Fact

15 Max
10

5
L1777 Min

A: Statk Strctural
Safety Factor 2
Type: Safety Factor
Time: 0

15 Max
10
28487 Min

(b) Safety factor
Fig. 9 Vertical loading test analysis

(b) Safety factor
Fig.10 Pedal loading test analysis
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